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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The signal processor characterized by providing the following. A division means to carry out 
frequency analysis, and for power to remove the noise component of a big high frequency component, 
and to divide the time series data point of the agency describing above for every continuous field based 
on the lenience and severity of the aforementioned change about the large time series data point of the 
lenience-and-severity difference of change. A smoothing means to smooth the time series data point for 
every field by which division was carried out [ aforementioned ]. A wave reconstruction means to make 
the time series data point for every field by which smoothing was carried out [ aforementioned ] 
correspond to the original time series data point, and to reconfigurate it. 

[Claim 2] The aforementioned smoothing means is a signal processor according to claim 1 which 
smooths the time series data point for every field by which division was carried out [ aforementioned ] 
by the spline smoothing method. 

[Claim 3] The aforementioned division means is a signal processor according to claim 1 or 2 which has 
a dividing point determination means to divide into the intense field of change, and the loose field of 
change an analysis means to carry out frequency analysis of the aforementioned time series data point by 
the Fourier transform, and to detect the noise of a high frequency component, a low pass filter means by 
which the power of the high frequency component by which detection was carried out 
[ aforementioned ] removes a large noise component, and the time series data point from which the 
aforementioned noise component was removed. 

[Claim 4] When frequency analysis is carried out about the large time series data point of the lenience- 
and-severity difference of change and the noise of a high frequency component with big power is 
detected by the aforementioned analysis Remove this noise component and the time series data point of 
the agency describing above is divided for every continuous field based on the lenience and severity of 
the aforementioned change. The signal-processing method which smooths the time series data point for 
every field by which division was carried out [ aforementioned ], and the time series data point for every 
field by which smoothing was carried out [ aforementioned ] is made to correspond to the original time 
series data point, and reconfigurates it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the signal processor and the signal-processing method 
of performing the noise rejection and smoothing of a signal wave form which were observed. 
[0002] 

[Description of the Prior Art] For example, a predetermined pulse signal is impressed to an electric wire 
for the abnormalities and failure which the electric wire disconnected, or was [ failure ] covered with 
water and produced, when observing and inspecting the reflective signal, as a method of removing and 
smoothing the noise of the observed data point, a Fourier analysis detects a RF noise and the way a 
predetermined filter removes the RF noise is often used. However, it is not suitable for the wave of a 
method [ such ] tending to become blunt generally, and maintaining the position of a changing point. 
[0003] As a method of preserving and smoothing the feature which a wave has, the spline smoothing 
technique is suitable, however — when the case where a noise is large, and the intense part of change 
continue also in spline smoothing, or case the difference of the intense place of change and a flat place is 
intense — a wave — becoming blunt — it was not avoided Then, when [ with especially an important 
wave ] a wave performs various observation until now, choosing a parameter, the number of joints, etc. 
suitably, the operator who has mathematical knowledge, such as the Fourier transform and a spline 
function, to some extent applies a trial-and-error method, performs noise rejection, and is made to 
perform suitable smoothing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the way trial and error perform smoothing 
while choosing a parameter suitably such needed functions, such as the Fourier transform, and the know 
how on information processing to some extent, it was not that only the operator who understands the 
method of smoothing can carry out but anyone can do. Therefore, even if who used, when even the 
finger example carried out the system by which a suitable smooth result is obtained, i.e., measurement 
data, selection and trial and error of each technique were performed automatically, and the request to the 
wave smoothing equipment which outputs the wave after smooth was. 

[0005] Therefore, the purpose of this invention is to offer the signal processor which can perform 
appropriately and automatically processing of the noise rejection and smoothing to the observed signal 
wave form data. Moreover, other purposes of this invention are to offer the signal-processing method 
that data smoothing to the observed signal wave form data can be performed appropriately. 
[0006] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, when the state 
of a wave-like change was uniform- like, paying attention to the ability to perform smoothing 
appropriately, for example by the spline smoothing method, for every same part [ the state of change of 
the observed signal wave form data ], a suitable parameter is set up respectively and it was made to 
perform smoothing. 

[0007] therefore, the signal processor of this invention about the large time series data point of the 
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lenience-and-severity difference of change A division means to carry out frequency analysis, and for 
power to remove the noise component of a big high frequency component, and to divide the time series 
data point of the agency describing above for every continuous field based on the lemence and seventy 
of the aforementioned change, It has a smoothing means to smooth the time series data point for every 
field by which division was carried out [ aforementioned ], and a wave reconstruction means to make the 
time series data point for every field by which smoothing was carried out [ aforementioned ] correspond 
to the original time series data point, and to reconfigurate it. 

[0008] Specifically, the aforementioned smoothing means smooths the time series data point for every 
field by which division was carried out [ aforementioned ] by the spline smoothing method. 
[0009] It has a dividing point determination means to divide into the intense field of change, and the 
loose field of change an analysis means for the aforementioned division means to carry out frequency 
analysis of the aforementioned time series data point by the Fourier transform suitably, and to detect the 
noise of a high frequency component, a low pass filter means by which the power of the high frequency 
component by which detection was carried out [ aforementioned ] removes a large noise component, and 
the time series data point from which the aforementioned noise component was removed. 
[0010] Moreover, frequency analysis of the signal-processing method of this invention is carried out 
about the large time series data point of the lenience-and-severity difference of change. When the noise 
of a high frequency component with big power is detected by the aforementioned analysis Remove this 
noise component and the time series data point of the agency describing above is divided for every 
continuous field based on the lenience and severity of the aforementioned change. The time series data 
point for every field by which division was carried out [ aforementioned ] is smoothed, and the time 
series data point for every field by which smoothing was carried out [ aforementioned ] is made to 
correspond to the original time series data point, and is reconfigurated. 

[0011] , . 

[Function] According to the signal processor of this invention, in a division means, frequency analysis is 
carried out about the large time series data point of the lenience-and-severity difference of change, and a 
RF noise is detected. When the RF noise is large power, the dividing point for dividing into the same 
field [ the state of change ] for the data point which removed the noise component in the aforementioned 
division means further, and removed the noise component is searched for. When the power of the 
aforementioned RF noise is not large, the aforementioned dividing point is searched for for the original 
time series data point. And the original time series data point is divided into two or more fields based on 
the dividing point. And the time series data point for every field in which performed smoothing for 
every field and smoothing was carried out [ aforementioned ] by the wave reconstruction means each 
divided by the smoothing means is made to correspond to the original time series data point, and is 
reconfigurated. 

[0012] Moreover, according to the signal-processing method of this invention, the dividing point for 
dividing into the same field [ the state of change ] for the data point which carried out frequency analysis 
of the large time series data point of the lenience-and-severity difference of change, detected the RF 
noise, removed the noise component further when the RF noise was large power, and removed the noise 
component is searched for. When the power of the aforementioned RF noise is not large, the 
aforementioned dividing point is searched for for the original time series data point. Next, based on the 
dividing point, the original time series data point is divided into two or more fields, and the each divided 
time series data point for every field by which smoothing was carried out by performing smoothing for 
every field is made to correspond to the original time series data point, and is reconfigurated. 
[0013] 

[Example] One example of this invention is explained with reference to drawing 1 - drawing 5 . 
Drawin g 1 is the block diagram showing the composition of one example of the signal processor of this 
invention which applied the signal-processing method of this invention. The signal processor 10 of this 
example has the wave storage section 1 1, the waveform analysis section 12, the 1st smoothing section 
13, the partition division section 14, the 2nd smoothing section 15, and the wave reconstruction section 
16. The signal processor 10 of this example is a signal processor for impressing a predetermined pulse 
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signal to an electric conduction line, when failure of an electric conduction line, for example, an electric 
conduction line, is covered with water, being used for the test equipment which observes the reflective 
signal and inspects a conductive state, and smoothing the observed reflective signal. 
[0014] First, the composition and operation of each part of a signal processor 10 are explained. The 
wave storage section 1 1 memorizes the inputted signal wave form. The HARASHIN number wave 
memorized by the wave storage section 1 1 is read from the waveform analysis section 12, the 1st 
smoothing section 13, the partition division section 14, and the 2nd smoothing section 15. 
[0015] The waveform analysis section 12 investigates whether the noise of large power is in the 
HARASHIN number wave memorized by the wave storage section 1 1 . In the waveform analysis section 
12, the fast Fourier transform (FFT) of the HARASHIN number wave is carried out, and it asks for the 
power distribution according to frequency band, and judges whether the power beyond the 
predetermined value beforehand set to the predetermined high-frequency field exists. When the power 
beyond the aforementioned predetermined value exists, the signal which shows that is outputted to the 
1st smoothing section 13 and partition division section 14. 

[0016] The 1st smoothing section 13 removes the RF noise, when the RF noise of large power is in the 
HARASHIN number wave. That is, when the signal of a purport with which the noise beyond a 
predetermined value exists in an input HARASHIN number from the waveform analysis section 12 is 
inputted, noise rejection is processed to the HARASHIN number wave memorized by the wave storage 
section 1 1 . The method of this noise rejection is good by the method of the arbitrary usual noise 
rejection of having used the low pass filter etc. Moreover, you may perform spline smoothing performed 
in the 2nd smoothing section 15 mentioned later. However, the upper limit of the number of joints is set 
up within the limits of 5% - 10% of the number of data points in that case. The smooth value calculated 
about each data point, i.e., the signal wave form by which smoothing was carried out, is outputted to the 
partition division section 14. 

[0017] The partition division section 14 divides a signal wave form into the partition which a sudden 
change follows, and the partition of a loose change. Specifically, it asks for the differential coefficient of 
a signal wave form, a thing with the large absolute value is extracted, and it classifies into the loose part 
(flat part) of change of a signal wave form, and the intense part (change section) of change based on the 
distribution. Moreover, especially in the change section, it divides so that change of a big wave may be 
included in each one partition. 

[0018] In addition, in the partition division section 14, when the signal of a purport with which the noise 
beyond a predetermined value exists in an input HARASHIN number from the waveform analysis 
section 12 is inputted, partition division is processed using the signal wave form with which smoothing 
was performed in the 1st smoothing section 13 to the input HARASHIN number. Moreover, when the 
noise beyond a predetermined value does not exist in an input HARASHIN number with the signal 
inputted from the waveform analysis section 12, partition division is processed for the input 
HARASHIN number memorized by the wave storage section 1 1 . The data in which each divided 
partition is shown are outputted to the 2nd smoothing section 15. 

[0019] The 2nd smoothing section 15 processes smoothing for each [ which was divided by the partition 
division section 14 for the input HARASHIN number memorized by the wave storage section 1 1 ] 
partition of every. This smoothing is performed by the smoothing method by the spline function. 
Hereafter, this smoothing is explained. 

[0020] Smoothing by the spline function in this example is performed by asking for m-th B spline 
smoothing formula which becomes below the allowed value to which the joint of a spline function was 
added in adaptation, and to which the remainder sum of squares was given. That is, the HARASHIN 
number data point is the dispersed point xl, x2, xn. It sets and they are observation error sigmal, 
sigma2, sigman. The observed value yl which it has, and y2, yn When it is data, Remainder sum- 
of-squares deltanr2 shown in a formula 1 Allowed value delta t2 It asks for m-th B spline smoothing 
formula of a formula 2, and the smooth value of each point is calculated based on the smoothing formula 
so that it may become the following. 
[0021] 
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[0022] First, the ends xl of the section which performs smoothing and xn Remainder sum-of- squares 
deltanr2 shown in the formula 1 as a joint xi 1 and xinr It is the coefficient cj of the spline smoothing 
formula of a formula 2 so that it may become the minimum. It determines. This remainder sum-of- 
squares deltanr2 When the conditions of a formula 3 are fulfilled, it is the coefficient cj. It considers as 
m-th B spline smoothing formula which should ask for the spline smoothing formula of the formula 2 to 
depend. 
[0023] 
[Equation 2] 



[0024] It is remainder sum-of- squares deltanr2. When not fulfilling the conditions of a formula 3, it 
calculates each partial section [xi of a joint train, and the remainder square partial sum in xij+1 about j 
by the formula 3, and it is [0025]. 
[Equation 3] 

d 2 (j,n r )- Z -Uy, -S(x, )f 

. . .(4) 

[0026] In it, it adds to a joint train by using as a new joint middle point xi= (xij+xij+1) / 2 of the section 
where the value of a formula 4 serves as the maximum. Remainder sum-of-squares deltanr2 which 
rearranged the updated joint train into small order, and showed it in the formula 1 as the new joint train 
xi 1, xi 2, xinr, and xinr+1 It is the coefficient cj of the spline smoothing formula of a formula 2 so 
that it may become the minimum. It determines and the same processing as the following is repeated. In 
addition, within the upper limit defined beforehand, the number of a joint shall be increased one by one 
and taken as about 10% - about 30% of range of the number of data points of an input data point in the 
1st smoothing section 13 of a signal processor 10. And if the spline smoothing formula showing in a 
formula 2 can be found, a smooth value will be calculated about each data point. 
[0027] In the 2nd smoothing section 15, the wave reconstruction section 16 doubles suitably the signal 
by which smoothing was carried out for every partition based on the information by which division was 
carried out [ aforementioned ], and reconfigurates a signal wave form. 

[0028] Next, operation of a signal processor 10 is explained with reference to drawing 2 . When starting 
processing, a signal processor 10 memorizes the inputted signal wave form data in the wave storage 
section 1 1 first (Step SO). Next, in the waveform analysis section 12, the Fourier analysis of the inputted 
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gnal wave form data is carried out, a high frequency component is extracted, and the power spectrum 
computed (Step SI). When it is beyond the predetermined value that the power of the high frequency 
^mponent defined beforehand, in the 1st smoothing section 13, smoothing is performed to the inputted 
whole signal wave form data which is memorized by (Step S2) and the wave storage section 1 1 (Step 
S3). 

[0029] And when the power of a high frequency component is below a predetermined value in Step S2, 
the boundary of the section where the states of change by the signal wave form differ [ for the 
HARASHIN number data point, ] in the partition division section 14 for the signal wave form data with 
which smoothing was given at Step S3 when the power of a high frequency component is beyond a 
predetermined value is extracted as a dividing point (step S4). And the inputted HARASHIN number 
data point is divided into two or more partitions according to the dividing point (Step S5), and 
smoothing is processed for every partition in the 2nd smoothing section 15 (Step S6). If processing of 
smoothing is completed about a part for the whole division (Step S7), the signal wave form with which 
smoothing was carried out for every partition in the wave reconstruction section 16 will be unified, a 
wave is reconfigurated (Step S8), the smoothed signal wave form will be obtained and processing will 
be ended (step S9). 

[0030] Next, the example of the signal by which smoothing was carried out with the signal processor 10 
is illustrated to drawing 3 - drawing 5 . Drawing 3 is drawing showing the example of an input signal 
data point, and is drawing showing the wave in which the noise of a RF has been. In the 1st smoothing 
section 13, the RF noise which has been in the whole data point is first removed to such signal wave 
form data. The signal wave form of the result is shown in drawing 4 . 

[003 1] It will be divided into the partitions T1-T8 shown in drawing 4 if it divides into the intense 
change section of change, and a flat part with comparatively little change based on the differential 
coefficient for the signal wave form shown in this drawing 4 . In drawing 4 , partitions Tl, T4, T6, and 
T8 are flat parts, and partitions T2, T3, T5, and T7 are the change sections. It is divided into the separate 
partition although the partition T2 and the partition T3 adjoin in order to divide so that one intense part 
of change of a signal wave form may be included in each partition of the change section as mentioned 
above. And the signal wave form by which smoothing was carried out as shown in drawing 5 is obtained 
by performing smoothing for each [ which was shown in drawing 4 ] partition of every. 
[0032] As explained above, in the signal processor 10 of this example, it deals with partition division 
beforehand to a wave, and spline smoothing is performed for every partition after that. Therefore, 
without spoiling the wave-like feature also as the whole signal wave form, since smoothing can be 
appropriately performed according to the state of the signal wave type of each partition, suitable 
smoothing could be performed and it is divided. Moreover, **********-izing is possible even when the 
noise of power considerable when a wave makes only one place especially the intense part of change 
included in each partition like this example also in the change section which is changing a lot is 
overlapped. 

[0033] in addition, restrict the signal processor and the signal-processing method of this invention to this 
example - it is not ** and various alterations are possible For example, the signal processor of this 
example was a signal processor for impressing a predetermined pulse signal to an electric conduction 
line, when failure of an electric conduction line, for example, an electric conduction line, is covered with 
water, being used for the test equipment which observes the reflective signal and inspects a conductive 
state, and smoothing the observed reflective signal. However, it is applicable to various test equipment 
which analyzes not the thing restricted to this but a propagation wave, and diagnoses the interior. 
Moreover, it is applicable to smoothing of the usual communication wave etc. 

[0034] Moreover, although it shall smooth using a spline function as the smoothing method, it is not 
restricted to this and does not interfere at all by the various smoothing methods, for example, a method 
so that according to wavelet transform. 

[0035] Moreover, the use gestalt of the signal processor of this invention may be used with various 
gestalten. For example, the signal wave form observed may be inputted into the signal processor of a 
direct this example, smoothing of a signal wave form may be performed by the real time, and a gestalt 
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which summarizes behind and is analyzed is [ a gestalt which outputs immediately the signal wave form 
by which smoothing was carried out, and is inputted into a latter processor is sufficient, and / the 
observed signal wave form may be recorded on the recorder etc., and ] sufficient. Furthermore, the 
operation gestalt may be carried out by the hardware of exclusive use, and may be carried out using 
general-purpose computer equipment. 
[0036] 

[Effect of the Invention] By using the signal processor of this invention, smoothing to the observed 
signal wave form data can be processed appropriately and automatically. Therefore, even if who uses, 
the system by which a suitable smooth result is obtained can be offered, and the processing of a signal 
wave form observed also in ordinary operators other than a special operator is attained. As a result, also 
in the site which inspects an electric wire etc., for example, it is based on the observed signal wave form, 
and inspection becomes it is efficient and possible. Moreover, according to the signal-processing method 
of this invention, an operator does not need to repeat trial and error and can perform automatically 
processing of smoothing to the observed signal wave form data appropriately. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . 
[Claim 1] The change gear ratio of the toroidal formula nonstep variable speed gear with which the 
friction roller which can adjust the degree of angle of inclination between the input disk which made the 
oil film form and counter a toroidal side, and an output disk bears power transfer In the control unit of 
the toroidal formula nonstep variable speed gear controlled according to the throttle opening and the 
vehicle speed of**** The control unit of the toroidal formula nonstep variable speed gear characterized 
by establishing a judgment means to judge the temperature of the aforementioned oil film, and a setting 
means to set up at least one side of the upper limit of the aforementioned degree of angle of inclination, 
and a minimum based on the judged temperature of the aforementioned oil film, and controlling the 
aforementioned change gear ratio within the limits of the set-up aforementioned degree of angle of 
inclination. 

[Claim 2] The aforementioned judgment means is the control unit of the toroidal formula nonstep 
variable speed gear according to claim 1 characterized by judging the temperature of the aforementioned 
oil film based on the temperature of oil just before the toroidal side of the aforementioned input disk and 
an output disk is supplied. 

[Claim 3] It is the control unit of the toroidal formula nonstep variable speed gear according to claim 1 
or 2 which the upper limit of the aforementioned degree of angle of inclination will be characterized 
predetermined width-of-face reduction, and will be characterized for a minimum by predetermined 
width-of-face raising ****** if the aforementioned setting means keeps constant the upper limit and 
minimum of the aforementioned degree of angle of inclination in the range with the judged low 
temperature of the aforementioned oil film and the temperature of the aforementioned oil film exceeds a 
predetermined threshold. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. 
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3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] For example, a predetermined pulse signal is impressed to an electric wire 
for the abnormalities and failure which the electric wire disconnected, or was [ failure ] covered with 
water and produced, when observing and inspecting the reflective signal, as a method of removing and 
smoothing the noise of the observed data point, a Fourier analysis detects a RF noise and the way a 
predetermined filter removes the RF noise is often used. However, it is not suitable for the wave of a 
method [ such ] tending to become blunt generally, and maintaining the position of a changing point. 
[0003] As a method of preserving and smoothing the feature which a wave has, the spline smoothing 
technique is suitable, however — when the case where a noise is large, and the intense part of change 
continue also in spline smoothing, or case the difference of the intense place of change and a flat place is 
intense — a wave — becoming blunt — it was not avoided Then, when [ with especially an important 
wave ] a wave performs various observation until now, choosing a parameter, the number of joints, etc. 
suitably, the operator who has mathematical knowledge, such as the Fourier transform and a spline 
function, to some extent applies a trial-and-error method, performs noise rejection, and is made to 
perform suitable smoothing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the signal processor of one example of 
this invention. 

[Drawing 2] It is the flow chart which shows operation of the signal processor of one example of this 
invention. 

[Drawing 3] It is drawing showing the signal wave form data inputted into the signal processor of this 
invention. 

[Drawing 4] It is drawing showing the state where removed the RF noise to the signal wave form data 
shown in drawing 3 , and it divided into the partition. 

[Drawin g 5] It is drawing showing the signal wave form data of the result which gave smoothing with 
the signal processor of this invention to the signal wave form data shown in drawing 3 . 
[Description of Notations] 

10 — Signal processor 

1 1 — Wave storage section 

12 — Waveform analysis section 

13 — The 1st smoothing section 

14 ~ Partition division section 

15 The 2nd smoothing section 

16 — Wave reconstruction section 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 41 
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